Effects of angiotensin type I receptor blockade on the cardiac Raf/MEK/ERK cascade activated via adrenergic receptors.
A close interaction between adrenergic nerves and angiotensin systems has been documented. The present study was designed to investigate the mechanisms of angiotensin-receptor blocker (ARB) suppression of beta-adrenergic receptor stimulation-induced cardiac hypertrophy. Chronic isoproterenol (ISO)-induced cardiac hypertrophy was inhibited in wild-type mice and AT1aR(-/-) mice treated with the ARB Candesartan (CV11974). Acute ISO-induced increase in phosphorylation levels of ERK MAPK was completely inhibited and increases in phosphorylation levels of p38 and JNK MAPKs were partially suppressed in both types of mice. Analysis of the activity of the small GTPase-regulating protein Raf indicated that the mechanisms by which ARB inhibits the Raf/MEK/ERK pathway under beta-adrenergic receptor stimulation basically depended on changes in the binding activities of Ras (stimulatory to Raf cascade) and Rap-1 (inhibitory to Raf cascade). Binding activities of Ras and Rap-1 in the heart were markedly augmented by ISO, whereas ARB suppressed only Ras, but not Rap-1, binding activity. Raf immunoprecipitation results confirmed that ISO-induced increases in its association with total and phosphorylated forms of MEK were completely normalized by ARB. These results might provide a molecular basis for the beneficial effects of AT1-receptor antagonists on cardiac remodeling and functions in patients with sympatho-excitatory heart failure.